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Imaging of cytoplasmic dynein structural status
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The apﬁropriate intracellular transport is crucial for many biological
functions in eukaryotes. For this purpose, the motor activities of kinesins and cytoplasmic dynein,
which are responsible for transporting cargoes in opposite directions on microtubules, need to be
properly regulated. Recently, Recently, a model has been proposed for the regulation of dynein
activity by changing the orientation of the two motor domains in a single dynein molecule, but this
has not yet been directly tested. In this study, we developed a method to measure the distance and
orientation between the two motor domains by fluorescence resonance energy transfer (FRET), and
obtained results suggesting that the distance between the motor domains varies with time and depends
on the nucleotide state.



20
1MDa
(J. Biol. Chem. 2004, J. Struc. Biol. 2006, Proc. Nat. Aca. Sci. USA 2006, FEBS Lett.

2011) ( . Nature 2012)

( 1
Nature Commun. 2015)

45

1C

A HERsE B EEK

o

1 A) (Nature 2012)
(B) (Nature Commun. 2015)
N, C

(C) (PDB id: 5SNUG) 2 N
N




i) 2

FRET

1 FRET

1
1 2

ATP
1 FRET
In vitro
Minc

vitro

1 2
(FRET)
1 FRET
1 FRET
ATP
FRET
ATP

(Ando et al., Sci. Rep., 2020)
ATP
(Kubo et al., Biophys. J., 2020)

(Palenzuela et al., Current Biology, 2020)



6 4 1 6

Ando Jun Shima Tomohiro Kanazawa Riko Shimo-Kon Rieko Nakamura Akihiko Yamamoto Mayuko 10

Kon Takahide lino Ryota

Small stepping motion of processive dynein revealed by load-free high-speed single-particle 2020

tracking

Scientific Reports -
DOl

10.1038/s41598-020-58070-y

Kubo Shintaroh Shima Tomohiro Takada Shoji 118

How Cytoplasmic Dynein Couples ATP Hydrolysis Cycle to Diverse Stepping Motions: Kinetic 2020

Model ing

Biophysical Journal 1930 1945

DOl
10.1016/j .bpj .2020.03.012

Narita Haruka Ebata Hiroshi Sakai Karibu Minami Katsuhiko Uemura Sotaro Shima Tomohiro

2020.04.13.039537

Implementation of single molecule FRET for visualizing intramolecular movement in CRISPR-Cas9 2020

bioRxiv -
DOl

10.1101/2020.04.13.039537

Palenzuela Heliciane Lacroix Benjamin Salle Jeremy Minami Katsuhiko Shima Tomohiro Jegou 30

Antoine Romet-Lemonne Guillaume Minc Nicolas

In Vitro Reconstitution of Dynein Force Exertion in Bulk Cytoplasm 2020

Current Biology

4534-4540.e7

DOl
10.1016/j .cub.2020.08.078




Kaneshiro Junichi Okada Yasushi Shima Tomohiro Tsujii Mika Imada Katsumi Ichimura Taro 16
Watanabe Tomonobu M.
Second harmonic generation polarization microscopy as a tool for protein structure analysis 2019
Biophysics and Physicobiology 147 157
DOl
10.2142/biophysico.16.0_147
Shintaroh Kubo, Tomohiro Shima, Shoji Takada 516179
Diverse stepping motions of cytoplasmic dynein revealed by kinetic modeling 2019
bioRxiv 1-34
DOl

10.1101/516179

N- terminal region of Drosophila Argonaute2 can form amyloid fibrils

19

2019

N- terminal region of Drosophila Argonaute2 can form amyloid fibrils

57

2019




Shintaroh Kubo Tomohiro Shima Takahide Kon Shoji Takada

Key residues on cytoplasmic dynein for asymmetric unbinding from microtubule

57

2019

Karibu Sakai, Tomotaka Komori, Tomohiro Shima, Sotaro Uemura

Synthesis of fluorescent ATP to elucidate coordination of multiple ATPase sites in cytoplasmic dynein

56

2018

Jun Ando, Tomohiro Shima, Akihiko Nakamura, Akasit Visootsat, Mayuko Yamamoto, Takahide Kon, Ryota lino

Single-particle tracking of motor domain of a processive dynein at microsecond time resolution and nanometer localization
precision

56

2018

Shintaroh Kubo, Tomohiro Shima, Shoji Takada

Bi-pedal motions of cytoplasmic dynein via Markov state modeling

56

2018




Tomohiro Shima, Takahide Kon 2019
CRC Press 420
Handbook of Dynein (Second Edition)

Tomohiro Shima, Sotaro Uemura 2020

Springer Singapore

292

Make Life Visible

(Minami Katsuhiko)

Delft University of
Technology

Institut Jacques-Monod




